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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the level of movement of the 
electrolytic effect of a semiconductor device. 

SOLUTION: A silicon film 150 is formed on a base film 1 10 by a PECVD 
method, and an insulating film 170 constituted of a nitride silicon film is 
formed. The CVD silicon film 150 is obtained as a semiconductor thin 
film in which amorphous components and crystalline components 
coexist, and provided with a crystal structure in which amorphous parts 
exist between crystal particles, and the crystal particles are formed in a 
cylindrical structure with a substrate face as a bottom face. A CVD 
silicon film 1 50 is annealed by eximer lasers in a state that the insulating 
film 170 exists on the surface, so that a crystalline silicon film 151 can 
be formed. The insulating film 170 and the silicon film 151 are patterned 
like islands so that active layers 200, 300, and 310 can be formed. Thus, 
the surfaces of the active layers 200, 300, and 310 are maintained to be 
covered with island-shaped insulating films 222, 321, and 322 and the 
surfaces of the active layers can be prevented from being contaminated 
due to boron, or natural oxide film can be prevented from forming. 
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(57) [SM] 

im&m ~mmi i o±:c v pecvds^u 

ill 7 0MItl»o CVDS"J:3>IS1 5 0tt, * 

l/tt^. IfeSHgl 7 0^SffiJC|?aL/c««rCVD 
a>Ml 5 O^x + ^vu-tfCCcfcOT^-^UT 

e B ^»j3>ii 5 1 mmmi 70is 

0 0. 30 0, 3 1 0 %&J$rjrZo SttO«»I2 2 
1, 3 2 1, 3 2 2V\m.m2 0 0. 3 0 0, 3 1 0^ 
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r»*s nr l > * c <b t -r £¥«f*i£So 

CW*^2 ] M«« l K«Ko>*aiHI8ttv h y *x 

o . t5ia*wt*«a«T ^ * r y 
WF&mxit 4 m - ^-fe >-y-r* 

xv'isj. ti-l-W-l/ 3 >y^fA, A^yt;^ 
> t ^ - £ xa«S« W8*r* £ o 

[ss*B6] mk&w±M&fRztitcmmw&*iph 20 
«&ss-rsxa&, 

r. 

B0IBS2 <oi^Hcc«Lrm3 ©j^H*^-r &xe 

[0 00 1] 

mtmm&mjk*** v^vmnmcm-r 4 tor * 

[0 00 2 ] *^Ofi(*8S», I^h7>^^ 
(TFT) *>MOS Y5lsVX2^<D¥mWm*^mc 50 
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y ^*^^aw^~v^>*?\ WZ7ZT4-?-? 

h 'j ^^sas^«a^^^--^-fe>-^*fSttLfcaT« 

[0003] 

[ifefe©JJ{ffi] A'-yW3>ba-^HDTVffl© 
glh7>^^ (TFT) £>W? 

fcTFTtffltiSCtrjBfllBiaa^*«nIttfcftO, Bi 

fwr a c £ jtfiatfiK tc o fco 

[0004] »ISA^U3>ll«:Bdrr«(CS2. PEC 
VD (Plasma Enhanced Chemical Vapor Deposition)^ 

> y a ismzf&m u fc«*saf t «s t <t «c r 
a/SHiggtc 600 -ca^er * 4*s, #ilfr> y 3 > 

BWTFT©ffifa»«:ffll»6ti-CC>*. 

[0005] ^mm^ y ^ vioe^Wffiiat 
^cfcc^ 600-1000 -crttiwtr S^ffi^S 

0 0 TOT^*£ll<tX*l£ll/c^MIIr> 'J n >ttffiS# 

y zs y ^ >«&tr»»fia^i£A^ y =» tfft-ci> 

[00 0 6] S£*©h h^TFT<DlSi& 

lire. *a»^y=i>iR*j3cJRC/. »o*©n 
(Witt, JttMbXB. yx«) ft^/cf^tc 

- r i <Z>»ffi»tt*«(ET TFT <Dm5\mt<D 
"TMHifto-C^fc. *ai»AttTFT©L/#C^iB«:« 

[0007] ^ y - Arto*a«H e p a 7 -f ^ 



3 

[0 00 8 ] 

3>K*fflC>/cTFT<D«l?S»*»Hj|S«, N***Jl/ 
KD^t^MOOcm 2 /Vs*lg-C3>£ e Ctl 

[0 00 9] ttc. HEPA7 -f 
<0^BB«#n>ccr5»3tirL*^. SIMS»Ht«cJ: 

£<h. h * ^y- HMTFTtCfcUT. *D>CEXltt» 
U ^CDffitel x l 0 17 atoms/cm 3 «±T&->/c 0 CO 

[00 10] ^ y->;U-A(Z>7Kn>5CJ:SSift*I5|ja 
C©J:Vj:7^«HEPA7 * Jl^Cctt^lEW 
[0 0 1 1 ] «^&>'J3>(D 

c 

[0012] 

*. *ffiHK. PECVDttKiO, lUl^^l 

- S *i fc*«i*WR t*iW*3R^©ffittJB cc JB i > £ . 
[0013] ^ H «^ig B 0 0 WiP t 4L^IM 

r«*. 

[0 0 14] &4b\ *9MBB»CC*il>r r^ajH*Kj £ 

y'J^> (Si)i % ^v^-^A (Ge) M, ^ 
•Jn>-yjUv^^Aft^ (S i, Get., (0<X 
< 1 ) -c-^ztiZ) 

[0015] EK. *J8!B01«». #ARj&&£@a 

fefcJWiOsKox th'J^A. BHR. ft*, mutton 
t5Ct«:*4. MCC rSttiSI (TUkflHOD) 
[00 16] 
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[00 1 7] SSI 0 0*fl*r*. SSI OOCCtetf 
Ta, W. Mo, T i . C r f Oli!^iW4X(JC 

[ o o i 8 ] i o ommwzmm&mzmrzTm 

*»« 1 0 0 *flH>fc»^«:H:. T«feP 1 1 0 
(JML^<itm^ TtftHl 1 0«C»**»3R^ 

o o±«c*jasn«*»*K^HBifl>aj»tt«rKa&a 

[0 0 19] TflSKl 1 OCCte. CVDS^^7^£ 

[oo2o]mii ^y=j>«fi*flWBu/c»^K: 

[0 02 1 ] JgCC TiMIl 1 OiLt, ^>^? 

8BOM»«M*« *±« tc® If L /cfSJBJK^rffl t ^ 4> J: 

30 flWfi£r»«. 

[0 0 2 2 ] Tflkttl 1 0±OC V PECVDSt^ft 

ii5o«its ( cent r--Jnai*Dm«)R 

i4**WWl5 0MVD*»(«l 5 0iMC 
iCCT^o MCC. CVD*«*«1 5 0»ffi5C«OTJ8 
MtMl 7 0*ti0tr«. (HI (A)) 
[0 02 3] CVD*i#Bl 5 05*. MKJSAiM 

40 [ 0 0 2 4 ] c©<fc 5 «C.tt«flHi*W-rS*3IMMI 1 5 

S i H 4 : H, = 1 : 3 0 - 1 0 0 <X«S i a H 6 : 
Hj =1:30^100), E*5 — 2 7 0 Pa , RF 
WrfSttl 0-2 5 OmW/cm' v SKIK8 0^3 
5 0ri-rtl««fcC». ttfc. S i H 4 XJkZS i, H 6 * 
He <^'J*/0 ttRtSCii-CtS. 
[0 0 2 5] CVD^'Ja >BS 1 #AKJK^& 

50 ttafiS»*sig.ftofctta»ja*WL. tSAK<bts«acD 



[0 02 6 ] £tc. ¥-m&m \ oOtVXVJl-r^V/* 
te, S i H« (X&S i , H 6 ) <bG e H« 0>m&iJx 

[0027] immi 7 oa¥9««i 5 oflaMt 

*i 7o»Kfti/yax Sfb^ynx sfutftt'y 
[0028] *m»& i 5 o$m<ffi&* mt*&±.? 

*Si«:S6 3^^<fc^«:Lr. J&JiJgl 7 

[0 02 9] CO^KKJ, B8 0C^T^rt'**X*S 
OPECVD*ait*Mfl9-J-SiWt3&*S«'C*-S. Wit 

1 o©C V Df 4 0 4 t'^fti 1 5 0 L , 20 

HrK^ F7-A4 1 0tCcfc9^4ffeOCVD^4 0 5 
CTSlt, tBtmi 7 0*fltKfft»J:<r». 

[0 03 0 ] */c. SJES^loi^UPECVDK 
gt?4>, CVD^U3>il50^IL«l IS^: 

[0031] &tc. ri&m 1 1 o«ffl**a»naK:$ 

C V D V'j a >I 1 5 0 ^Sit ^^(C 
SJCS^rtrCVD^'Jn>JKl 5 OOfiKKM^. T 

[0 03 2 ]Ml7 0MUcfi CVD$8ft 
Ml 5 0*T^-;M£ii (ISJMbffiffl) T--* 

ttAttfeosu eatt*w-rs¥*«w«i 5 i# 

«fiESnS. (H2 (B) ) 

[0 0 3 3 ] ^MOPECVDffiiOitaOfcJB^US 

A¥5*#K i 0 . IS Atmr ©ISW A 
-*-c**K 7Mtt^^ttt^ cfitt, ffl^Ufcifc 40 
t»r , # AfOMfctfttAtt 4ttAtM©JEA<0*«»» 
4 ft 0. IS Afi&ft ( tt Att ) t # Htffft i © JE^SMfr 

c4#-c#s. 

[0 03 4] **?B0r--^iafflica % m^rtr-jra 
Mi-r^ir^-;^. %«igstr«xr~~ju4:*: 

r-~Ji/j:9t>5J>ft<. M-cffiit^ci^r^^ 
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iltXeCl, A r F . KrF?»/a*WU 

mcmBLxmm?z>t±x\ x)i>~?'v h*^±$n 

[0 0 3 6 ] ftfc, ytT~-)\s<D3kft (TtCD^gg. tr- 

[0037 ]$/c, ©Afb*»fiT*fttti7C* 
AO *«tt-i-4«»AffcteOliTtt, 7-130652-^ 
«H^9-3l2260^ft«*«CiWBK:IEtl3tiri» 
«Affc*»«T&AW7c3R4l/r»^y3>*M-4 
SEf»*5«ASL-CA57C*^fflC*6n. Fe, Co. N 
i . Ru> Rh, Pd. Os 4 I r. Pt. Cu, Au 

H«c#Aftt/ y =i >Rit>©ffi«*sa»sstli"c* £ g 

[0 0 3 8] fc/cL, ft»K7aR4ffll»/c»^5CW, 

«y v * y > v&mz&'r c 4^w* l ^. 

[0 0 3 9 ] *«HtB l KffiCCffitKR 1 7 0A««L/fc 
3R. SiR. £?R. ^D>*sfittii 5 0(CtgA1-^CD 

aw»±r». iiAfW«Rc:&(ca€>o< cw»±s 

[0 04 0] [HJO^^ hl/^ hvx^^f^t, 

-;u^n/c*«f*jgi 5 liiiii 7o^^-^> 

^Or»fa<7>«tt©T§tt® 210, 300. 3 1 0. & 

&ctihrmmmmicmmutc»mm2 21. 322. 

3 2 HB&ti. 

[0041] xmm&micjt: *) s 2 10.30 

0,310 <bjft»® 2 2 1, 3 2 2. 3 2 1 t<DWW£ 

motion, mm. sxottfttts iMsw^ts 

x 1 O^atans/cm 3 WKf^Cim. ^"P>CO^ 
n^tliSS^S I MStC<fc^>5^W"C 1 x 1 0 W atoms/cm 

[0 04 2] 1 0. 3 0 0, 3 1 0^Jffil 

r. SiF7>^^ (TFT) *>#-f*-h\ y^ey 



[0043 1 1^ ^3r-^>yxaH»oxarb. 

«BJK2 2 1, 3 2 2. 3 2 1 £ Cft 6r£*l£JIfl®icS 
S^fcWaitWWiCiT, rStt»2 1 0, 3 0 0, 

3 i o««OT^il«rj^sti*ct*i»^c4wr* 

[0 044] $^TO7i^?n/c*S*Il 10 
yi5ttJlCCfflc^cTFT©m5?S»*»tta«, N*i-*X> 
fittt, HiSffKCtt 100-500cm 2 /Vs £H3|! 

p?t^;^ttt2 0-3 0 0 cm J /Vs, A 

SSW(C«5 0-3 0 0 cm'/V s Sr*3HT'*^. 
[0 04 5] 

[0046] [HfeMl] il-i7^C^ k *^ 

[ o o 4 7 ] ia 7 ^mmm<Dr ? r a v y ? x 

Sffia^'^^fflEBIBir*^,, ^7ic^TJ: ; 5^T^r 

»^7^ifi i o o±tcff^sn/cH5Rv h y *x@B 
loi, ^tEtwenmis 102. mnmmmn 1 0 3 

[0 048 ] ^^KiBSfcllSS 102, ft m®sm®ffi 1 

0 3««en-eti^2S2 3 0, m#jS2 4 occj:o-ca 
jrvh/**hbi 0 iccsassnrt^*. cneiEifr 30 

0881 0 2, 1 0 3ttCMOSIl&rc£(C#J&3ftTl> 

[0049] B3t^ h y ^XlelB 1 0 1 <Dtf CiCC^Mc 
«§i2 3 0#ff^£*l. ?iJcriCC«-^a2 4 0Ai«ja:Sii 

rc^ 0 ^S«2 3 0 . g-Sf«2 4 0 (D&msmvHc 

fi, S3RTFT2 0 0*iJB«E3*i-Cli*. I^TFT2 

0 ocoy- tmmtm&igLZ 3 occsttstx, y-xw 
m#«2 4 0Ki&«SJrci>*. Hit, FU 
^S2 6 0 , fiSJ#g«2 7 0 tftg&kStiX 

[0 05 0 ] 1 3 0 ^XSfc£lftC I TO 40 

v h y ^x@iB i o i <Dmmmm2 e otctt-rzittftm 

[0 05 1 ] 7^f^7h'J *Xg«£»JtD;tf^;*:g® 
ICteFPC 1 3 1 £IK9tttt£®£*'JfflOT IC^y7* 

1 3 2, 1 3 3#BC»)tttt&ft a C(r>&. CtX^coiC^ 
■^132, 1 3 Stitr^^fa^jaaEIB. ^>f^> 
y^i>xja£@R, rffiJESB, a»BB 50 
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[0052 1 16 (A) «vh'J ?X[5|381 0 1 (D 
±iir^^ «aiil3R©±ffiH*C*a. [36 (B) 
t»B»BSSl0 2. 1 0 3^W^CMOSI8©± 

[ o o 5 3 ] m 5 c*t ^t* ^ 7v v y vxmWDWtmm 

BRftvHJ ^xnjg&i o K CMOS08S<D»f 
iar*5 P ffii*^F y^^@B10 10»rffiia«H6 

(a) (D$mx-x'x.?&^tcmmitttj&L>> cmos 

[0054] Sffil 0 0±ffiteT*ftBi 1 1 OOTBfiSSti 
tl^ B h y ^X(HB1 0 KDBBRTFT2 0 0 

t»fi«Ii2 2 0 <h 2 2 1 r^C^y- h UT. 
TtffeJSl 0 Oi:0Cff$j£3ft/uS14IS2 1 o. y-h«s 
2 3 0E£WT5 o *giI2 2 1©a^*->^^2 

1 Otm CX'fo 0. ^2»2 3 OiH3RTFT2 0 0O 

h^H2 3 0 E»— «cWCCJI5JiJ3tl"Ct^. 
[0055] 2 1 0 CC« % 20(0^ * *)\,Bl&m 

«2 1 1 . 2 1 2 £ , * * *;l^J8fSJ*2 11, 2 12 

*«ty i»on^ mm® {m&m^mmmm 2 1 3 1 

2 14, 2 1 4i2 1 5 <b, ? + *JV]&f&mW2 1 1, 

2 1 2<DM«iKcjgT-5 i*toN'- m<oism&^*mmm 

2 16^2 17, 2 1 8<t2 1 9*W«3*l"CC»S. <g 
HK7M4rtm2 16-21 9CDN^CD^iW«f ( y >, 
tSO C0«S5*H«ff^maSSiS2 13-215J:^ 
ffil^o N* 30I«2 13,21 5#**l-eftV-J*« 

[0 0 5 6 ] CMOSIeIB«i»iSK2 2 0£3 2 1. 3 

2 2tasy- H6J»B*^Or«acStift:Stt)B3 o 

o, 3 i o<t, sruia©ie«|-c4?>^y-hiaH3 3 0 

£W3"£o N***;i>STFT£P* + *JUSTFT© 
hIS^3 3 0«— ftW^fiSS*!, »^M3 2 1 , 

3 2 2(«nfnffittI3 0 0 4 3 10iHC^*-> 

[0 0 5 7] N^t *;UfflT F TC0r£ffi§ 3 0 0 CC«, 
lo<D^-*-^Jl/^J5K««3 0 1 £, — »<DN* ^CDV- 

VHu>f >«« (mm^mmmm) 302, 303 

^^3ti, ^t^«»«3 0 1iy-VFU-f 
>M*S3 0 2, 3 0 3i©K(t cn6<D$Ife5CCSb 
tN" a©fi»R^«ft«83 0 4. 3 0 b&Bl&Zti 
■CC^4. (SiftR^Ftt«l««3 0 4, 3 0 5 tiN^O^M 
«l ( y 0?«K>&$K?fiST^«JM^3 0 2 , 

3 0 3<fc0tfiK 

[0 0 5 8] P * * *;U32T F TOrS14^ 3 1 0 CC«, 
locD^^^^0JffiSg«3 1 1 ->r=tcDP* S©V- 

-A/vvji/'mk (ffim.*&m&®) 312, 313 
^fiS^n, *+*Ji>ftmmM3 1 1 tv-vKu-f 

>M«3 12,31 3£(DIfflCC«, Cti6O««CC«0 
TN" S(D^fi7M%M«3 14,31 5JWBfiRSft 
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tc>£ = ffi&&Tmmmw3 14.31 sttpa©^ 

m tttt«Kiftft7IC«ifi(«3 12, 3 1 3 J: 

[0 0 5 9 ] i£23K2 3 0&r>'4r- MBR3 3 0t*|5jC 

iirffusti. a i tiflt»i-r*tmrjia«sti, 
K33 lratotir^s. 

[0 0 6 0 ] Stiff 2 1 0, 3 0 0, 3 10*g^t. 

ir»ii i i#»«3ti-ct»«. Bra#y*Ki i i 

W>lfi24 1, V-^HB34 1. 3 4 2, K U -f 
>«S3 4 3JWftiR3*rCl*£. Fl/-<>ag3 4 3tt 
ffi(DCMOSIe|B<Dy-HesR3 3 51<:^nt^ 

-So 

tlYtJgl 1 2*s£lft3trct»«. ^KDTOftil 1 2 

JbCCtt, Jfl3/i@CDg2Jg£LT, ^7^v^^25 

0, V-XBI»35 1. 3 5 2«ffi$tltt^ e ^ 

^^^25 0»B6 (A) 5C*?TJ: 5tC, Ofi^-? h 

'J 47 XglB 1 0 1 T-&mv$> *) , *<D*m*Hfi£<Dtf 20 

JCH^SftTl,**. 

[0 0 6 2 3 *3JBB©B»*E^r. #2©¥*fl:JR 
1 1 3*Sj&aS4rCl>£, 3!2<D¥ffifl:«jl 1 3±ttltt 
KU-f >«2 3 1 (CSttLrffi3R«fi2 6 0a&J««E3 

2 7 0 MSA 3 ft S 0 
[0 0 6 3] WT, ai^B4Sffl^t, i5-i7tc 

[0064]^Sfil00«:EffS 9 CC"C«, 
^-~>?XU.mi 7 3 7Sffi (S,«56 6 7X) 

S«l 0 0*fflCCT»JHl 1 OctLT, PECVD 
St'TEOSiO, *WHK:»b5/y3>B|*»S2 0 

0 n mf£Jg-r£o ^TttfeJS 1 1 0 2 0 0 
- 7 0 0 °CT«IT6o 4> ^ 6 A,, C OjBWBMiSSO 

±Etta«©^^feiTi-rs. ccr-is, 6 4o°c, 4 

[0 06 5 ] TtaJSl 1 OJzKlPECVDft6CJ:0C V 
Dy'Jn>il5 0MIt^ e CVDV'Jn>il5 

3>"C&5W»R1 7 0*JiH«T*. 
[0 06 6 ] CVD^>yrJ»gl 5 0 OjfltBKifl=«, S 

1 H 4 iSS^2 seem, H* $£g£2 OOsccmi 
U ^B$CDJE*1 3 3 PaiCfi^. RF (13. 5 6 
MHz ) mfjm&l 2 0mW/c m 2 . SSSS300 
tilfcc «BSftfcCVDJ/';3>8l 5 053:. #A 
KiiS^ilS»fiS»i**iBabfc***W«-C*i) % ISA so 
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ftotl^. (01 (A) ) 

[0067]i8Si, CVD^»J:3>K£fiERTSfc«> 

<DcvDi6acz>HieoaifiEHr**. S8 <a> «±bb 

0T'£>9, H8 (B) t^MUKA-A'KJiaBrffiHr* 

So 

[0 06 8] 08C£*5(,>T, 4 0 0tt«ffil«, 40 1 
ttJtiSr**. y-h#3 11-31 6GC<£DMSt4 
^SML-C, D-h*D^!402, 40 3, CVDi 
4 0 4-4 0 6, 0 7 #*ft-tft 4 0 1 

fcil*S3ftTl>£. £/c, §14 0 1M0 7KB, S 

[0069] ^M^4 0 1 tcttas»«4 0 0 «r»«6"r 
^©D^'-y h7-A4 1 0aVK^6ftrt^%. D# 
v h7-A3 1 0 6i*En-CjS-r<fc^CC3acSWtt:»«!a 

fii^ftrc^So 

[0070] O-Fn? 5>M4 0 2, 40 3 RASSC 

4 o o ^itBJi-asccjaA ■ »ar*fc«>©#-fe? h^se 
g^ftr^Sc 

[0 0 7 1 ] *CVDS4 0 4-4 0 6tt««EID«jac 
^STS. Sf**ffitt:fia*3ftfc±SP«S4 4 1 <t, R 
F«H4 4 3Kffl»3hfc±IW«3 4 2 *WT 
fSMOPECVDgliT^, i^^PECVDg 
gOM«^f¥«MiCPg^3 ft & *><D-Ctt«C < . E C R 

[0 0 7 2 ] ttJ^M4 07CC« 4 ^IIi4 0 0^I 

rs/c*©as*E*^y-»4 5 i , mmm&4 o ozmm 

[0 0 7 3] #1©&0*JT'(2, T»K©flc«&rj*»JSi» 
i. CVDi/»J^>il5 0(D.BjM, ,«tI17 0« 

mzm 8 ic^-rc v D§ae*flR>*. 

[0074]*f. ^7^Sf 100^CVDI404 
TEOSiO, *SCt*'X(cfflC^ 

4 0 0 w cccor, Kfkt/«;ri>r«c^TJik0li io^s 

iT?>, ijKCC. DsK? h7-A4 1 OtCfcQSKl 00 

«anRS4 0 7«:*ibu ±aoft*ff=-cfl«s»«r 

-5. *(C, ta«K-y 1 0CC<fc9Sffi£CVD^ 

4 0 5tc^»or, iaufcStt-ccvDS/'^xii 

5 0«rfiJ&B-r^. RCCPtf? h7-A4 1 0 5C<fcDS« 
4CVDS4 0 6«C«»Ur. S i H« <LO,£J5j£2f 
XCCffll\ ifigg4 0 0 4 C-CH? 2 0 n nKDBft^ »J 

7 0£j&j]g-r£o iKHft»<zttHKi 

0 0 tP - Fp ^S4 0 1 Xli4 0 2^ail/r, 

■avatar*. 

[0 0 7 5 ] *»*«-CttTiS.§l 110, CVDi/»j3 
>il50. tt«JBtl 7 0t^I**a{C3 6TCi& 
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>H1 5 0©WI, KC;CVDJ/II3>K1 5 0 
«170©lffl3W»3hfc»). M{bS*lfcOT&C«b 

[007 6 ] ttttR 1 7 0 **3tffiCC«LfctK8§-C 

CVDS/'j3>«150*7i-;Hyt, u— 

^jSfefljTtt:, CVDS"Ja>J|il 5 o*u-tf7~- 
Jl/TS. U-lf«liltXeC 1 x+i/vu— !f*« 

~1fx*;U*'~SS£3 5 9mJ/cm J i« fl (0 
1 (B) ) 

[0 07 7 ] U-lf^RgW-r^CtCCJ:^, CVD^> 
•J3>J^1 5 0<D#aKflE^3&4|SflffcSn*<«:|BI»K: % 

Sfet&I-m. ^»;n>jgi 5 03tffitaK«yRi lo&mu 

ci«jhr#^ 0 20 
[0078]|5]D^^huvx h-^x^ra^r, tets 

JUl 7 0 <b U-ifr--^^ i ;=i>Igl 5 1 

mm<onm (H6#jh> twrsiaiMW 2 

1 t 3 2 1, 3 2 2. r£ffii2 1 0, 3 0 0. 3 1 0 £ 

jtmrz. (m\ <c> ) 

[0079] fssfkxsa. u#c^ffl»jai*r^ 

[0080 ] MUSN22 1. 3 2 1. 3 2 24H->tI 
fil 0O±ffi5Cfe«flS2 2 0»«t4. .t»2 2 0 30 
<bUT/12 1 5 0nm«<b>';3>MPECVDS 

rjdER-rs, tfi»j82 2 0iorKfk^y3>© 

F^T^'JJk BCB (^>y->^P^7^>) 
ft£©»IB©#»»Xtta)B*l*««rntf IBM 
■ 2 2 1. 3 2 1. 3 2 2 ^4UtR2 20ONM«i« 

tf Toy- h*e»H^fisr^. 

[0 0 8 1 ] ««BR2 2 0±&C, Sl)BBOE«i«c4 
■>AR*4 0 0 nm(DmB-Cf&m-?2> 0 V * Y l>i>7, h 40 

5 6, 1 5 7§MTe a (132 (A) ) 
[0 0 8 2 ] EK*ffl£?««MM& Uttt, agHfitt 

f**fctt¥*tt*ffsk TIP 3^3 A (AO, 

(Ta) % 91 (Cu) , r.*:/ (Nb) , *v 

-02* (H f ) . >>)\,zi~VA (Z r ) , (T 
i ) , ^DA(Cr). vyaXSi), S^Vt^-f K 
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[008 3] «*H£7&fltT&lMCC. U— tf T^-;l/^ 

A,. >>;n>jgi 5 l ^StScc^-^-^v^o^ccr 

[0084] T;U5^^A^^-> 1 56. 1 5 7W 

mutrzo mmmm&WL (as 3 o-o «r/n<,\ m 

««15mV/ttit4. COFMMHtX 

/^-> i 5 6 . 15 7mm<D&i>mmmft$ti 

T, TJl>5*R15 8. 1 59JWtaS3*lS. 7*^^ 
All 5 8. 1 5 9«^-^^ttO^«3S€rWL, 7* 
KfcSS«:x-^>^n5. (02 (B) ) 
[0085] 7^ hb^hv^ #15 6. 15 7 £R£ 

(SKI 0 # C) 4flH>> iIIE*8 0V, »«1 5mV 

5 9rtKi«»««#^*£fctf>, r^s-SA^* 
->156. i5 7ii«iffi<t$nr, 

2 3 1, 3 3 1 JWBJSKStl*. 7JV5tB2 3 1,33 

»CC»x^^>iJT9tt*Wra. 2H<D»«BMfcXSr 
JHffUAirJUS 1 5 6, 15 7****l* 

n, SS82 3 0. y-HflH3 3 0itt*. (02 
(C) ) 

[0 0 8 6 ] 7^X7 K-f>^ffi(Cj:0NSO*Stt 
^T6^^tti2 0 0. 3 0 0. 3 10CO8 

L» (A s ) -Cfcfil*. 7;Rtl 56, 157, 23 
1. 33 tLXmtfeLX. N^172-17. 

7^SSS^cW^n^o <H3 (A) ) 
[0 0 8 7 ] T)V**rm\ 5 6. 1 5 7 £7 >>S£(CJ;9 
l£*lT£ 0 (03 (B) ) 

[008 8] y^X-7K-b'>^tC<t0 U>4 

ffiffii2io, 30 0*c8Mnrra o ^230. 

hlftf!3 3 0. 7^5t«22 1. 3 3 1^7X^iO 
TBMBU r£ttJI2 1 0<c^**JWI5«E««2 1 1, N 
* ^<DiSYSS^F««!®«2 12, 2 13, 2 14. N" 

a<Disi«s^n««itt2 15-21 9*saas^W6c« 

fmM30\. N* lOV-X««3 0 2. N" SOF 
U-{>««3 0 3, fi«ia:^*B%««i3 0 4. 3 05^ 
aBH^W«cjg«3ti*. E«c. r£tt/§3 1 0Cc*>N> 
SSCf>«iAfi[^M«Mift 1 8 2, 1 83, N- m<om&& 

wmmwi 8 4,i8 5**e3s^w«:^«sti*. 

(H3 (C) ) 

[008 91SN* a<DW«K^MS!l«««2SO K — 
ffi«ffi^tt«a«W*<0±WfiC««JS2 2 0^j>Ut7 
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[0 09 0 ] ^CtC, N*v*)VmTFT(Dt£tem2 0 

0, 3 10^S^7*H/i/Xh7^^16lWl 

*£14H3 1 0CCPffi<D^tt«J*^X-7K-tr> 

^330, r;i^^lg3 3 iawx^£LTt£frgu r£ 

ffii3 1 0CCK14^^i'^Jl'^M^3 1 1 . P> m<D 
y-*«ig53 1 2, P* SS©KlW >««3 1 3^@B 
«&WteJBJ«S*i4. (04 (A) ) 
[009 1 ] >;> ( t*) . #P>(DMi77X7 K 

[0092] *?8.tti#*r-Ki43&^ »; n> 

Si«))llUr>V3> £CDi#£ 
-en^hl x 1 0 1S - 1 x 1 0 17 atoms/cm* <D$m 
[0093] 7* Fb^hvx^l61 %K£L/c 
T£/c#>. U-1fJ6*?SttjB2 1 0. 3 0 0. 3 1 0 JC 
M50Hz. U-lf x^J^-SR 1 7 9 m J / c m 
JIli*lffl2B*IBI£T So 

[0094] mmmmmi 1 1 <bu, pecvds-c 

i^20n nKDMfcf U a >JS. J¥3 9 0 0 n mCDStfb 

*»J5W*. JMHftlHRl 1 1 _hCC^^> ( 1 5 On 
m) /T;l/5-^A (500nm)/f^> (lOOn 

r. ff-5fl82 4 0, FW>WS24 1, V-*ISg3 
4 1. 34 2. KU-f>fl|S343tM«. *JIMfc 
Mil (**»HS* 3 5 0*C, 2B$fiij) *tfttt\ CM 
OSms&&t^^TFT2 OO^fiStS. (H4 
<B) ) 

[009 5 ] IMIKI^ 1 O^ffifbH 1 1 2 

^lco^iaffciii i 2 iuraft^'; 3>ir * y 
^■oiiiMtMiK-rs. PECVDSSrcS3 2 

^ y ;bJK£JRJ¥ 1 Mm<D/53K0U&r£. 
[0 09 6 ] ^lCD^ffifb^l 1 2«CV-*E«3 4 

1, 342, KU-f>«ffi34 3CCitT&:3>** h* 

V-^E«35 1. 3 5 2^Mr^ 
[0 09 7 ] »20?fflffcBl 1 3ilt, 
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112, 1 l3«CKl/-f>«S24lKi1-53>»^ 
T I TOM1 0 0nmO*3(!:^<9$&rjSlRL. 

/<*-->yLrBsiHiB2 6 0t»tfw*. mmmm 
2 60^7 ? ^7x^26 o ifi&ori^gp^-r 

tt» #2CM«HfU(ll 13*»S#iU ^7^7X 
^2 5 0&H3M«2 6 0«:*«& a r&»^B2 7 0 

WKiSSti*, Hioxaccior^fw ^7h y*x 

10 8K*Jf¥«3ns. (H5) 

[0 0 9 8 ] c cr«a»ffl[©*a^^*ju*fRH l& 

l*KW* ( aia*0±x^^ h JU&CtDBOtlPtfi 8 0% 
[0 0 9 9 ] *^JS6Wr«. SS3RT F T 2 0 0 » ^Jl/ 

[oioo] fiSWiwr ^-f -f ^ h y **ssrs 

*c<tcc«fc»K CMOSSo^^-^-fe>t^Mr# 
[0102] [*M2] *S60fl I £tt 

So 

[0103] PECVDffi(a0CVD5/V3>il 5 
[0104] *HJ6«-CW, CVDV»i3>il50© 

i. Fe, Co. Pt. Cu, Au, Ge&bm&titc 
40 N i *flH>*. N i »±fBOftkJ«5c«(0*r^y n>JBI 

[0105]*fc, ±Ell««^«*A^*«^tt1*^ 

[0 106] «J»7C3R*->";3>B1 5 0KliA0/c 
so JRttlcJ: 4ttMb*4f ftlitiAttS' U 3>«*»rtW 
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y? *y >**tT5Xfi4»n*Tfcj:i>. 

iiiS$ns^tAti{m^, c 
[0108] mm*mrrt&ijmm®xd>*), tmjt 

c©.*5icoT»6ftfc#ss*>y:3 

>HicteW SSW 1 ®- v *M&mx 1 x i o 19 - 1 x i 

0 21 atoms/on 3 20 
5 0CCa»AL/cf& U-lfT-^LTU-lfT--^ 

[oiio] feiB©x«w. xikffii (ommnmicu z. 
[oiin [HteW3] njt«ir»hy^y-h 30 

Ay-hSTFT (f^W«C5*&X*#gSTFT> CC» 

X * «T F TOflWXa*WHt"«. 
[0 1 1 2] #5*S«5 0 0±K:, 
0. J532 50 nm©*>*JUR*»S50nm®S>ffc 

- hEj»5 o i tjearra. »«BMbxs*tfttt^ y 

- h£K5 0 1 <Z>£filc»&BHt0t5 0 2^M«c 

HMb**#«tOTfcfH». y- 0 1 Moty 

-H6,«85 0 3 4«lSt-5 a *JOS«r». PECV 
DfttCj:0. f$10 0nm^ftiftW3>it k 
»S25 0nm©ftfbS/y3>«*a<to»r4. Jg 

k. y- h tuts 5 o 3<DjmTMtmmbx. pec 

V D ffir# A JMKJ i *S AR$##i6ffiT SCVD2/'J3 
VIH5 0 5, M^ft^ r ; 3>t'^l.«l5 0 5 
W«. (09 (A) ) 

[0113] CVDi/ya>B5 0 SOfiMKfettttS i 
H 4 ftfi2 seem, H, jM2 OOsccmit, lj 50 
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JKB*©ff*l 3 3 PaCC«%, RF (13. 5 6MH 
z) m^Sjgl 2 0mW/cm' % StSiHg3 0 0'C£ 
T£o fiJJ85n/cCVDV'J3>JSl 5 0(J, #A«fiK 
#<t «AXtK»£ WISE Lfc*»#JWC* 0 . fg Aft 4 

iSAttoiBfc* a»^#*¥*e o r i> &ttAttta <t ft o 
rt**. */c. y-h«W5 0 3©«biMk^y3> 

©l3Ett(c«S i H 4 , N,0*Kj£#XK:flH^ y- h 
*BtftR5 0 3 £*&BJK5 0 5©»b5/y a>OJ5RB»C« 

[0114] sii(c«tKH5 o 5 wmotcVimv. C V 
Dt/y=i>«5 o 4*u— tfr--;u-r£<, *^*ccj: 
0 u-ifMWcS^ltc v D^y^vjis os^c 
HMU fS*tt*W±Sftfcu-ifr-^^y=i>ii 
(8fltt^'j3>B) 5 0 6^MT^ o l/— !fJ(Htt& 
*I(CXeCU+J/vU-1f*fflti, vSM/XJM 
$»£3 0Hz. ^w^7-y^9 6%. U-tfx 
*;U=P-«JK%3 5 9 m J /cm 2 U — !f7~ 

-;!/«:<*: D , CVD^ya>JS505 <D#ASSSfltf*IS 
Af b 3 ft£ <t PJWCCIS AtttffiM , ttAtttf ffl± 3 

n/ci/- y*r--;i/^yn>jK5 o e^sssfts. 

(19 9 (B) ) 

[0115] Sfi±ffi{CMfb^y 3>H*W3 1 2 0 n 

7»BKcj:owb^y=i>ii*^*-^>ycr, x-c 

-If 5 0 8*«JdW*. ffit»K5 0 5*ttfb^y 

x?^>^jHRitoA«Sfbt/y=»r^ffiur 1 

-f5 0 8©Mi^ ♦fl»l«5 0 53WI»*3ftr^ 
y a>!5 0 G<D*ffi#Bffl3ftfcl><fc5&c-r*. (H 
9 (C) ) 

ft, 9-5 o 8£ K-e>yvxwtr?/y3> 

R5 0 6CCNSXWPS!©^*fi«J«:aRttl-rS. CCT'6* 

y>*ss»ir*-£. ^y 3>ii5 o etc^SBS^wtcN 

SfS^5 0 9«JW. (09 (D) ) 

[0117] *+*)vmmtmtftzm8i*:y* hut? 

Xh7^^5 1 lt'S^ D ^-t508<!:7t hl^^ 
Xh7^i?51 l^vX^tCLt, 77X7 H-t*>y 

viccj:o y >^^flnT^ a ->y n>iS5 0 6 5c«, m\± 

ffi©ffi«ffi^«J«[«5 2 3^gB^WtCff^3ft 
*. (HI 0 (A) ) 

[0 118] 2/'j3>K5 06SCSBIS15 0 5^TF 
TCitcfttttetfWU «t4^5 3 0, iK8JR5 40« 

3 1, N" SOV-^Sas 32, N' §20 KU<f >ft 
^c5 3 3, N fr M0ilggT«f«i5 3 4, 5 3 5^ 
^fiESftrc^. (HI 0 (B) ) 
[0 119] iPa««I550iltPECVDffir/? 
30. 9 MmcOMfb^y 3>««rJ&K-r5. JBNtttttJBI 
5 5 0Ccr3>^^ 
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>m*&2 3QQniri!imLJ<2-~>#LX. 
g3Jg5 5 2, KU^>BH.S5 5 3*Jf^-r^o (010 
(C) ) 

[0120] *H»Rlrtt. »tKR5 0 5 *^lT£ C 
<ttci:*), CVD'>'j3>i5 0 4?:»m ?S£fcJI 
5 3 0 Sffi* 1 S4*«k: 3 6> S ttt^t . r£ttJ15 3 

sec ifi**a{cswc4a< 4 y-hwwso 

3<bCVD^'j3>B5 0 4MSl/c/c*. Sffll5 10 
3 0i^ h«M»5 0 4©»I^i#«:«OC t&V 

[0121] xpmffl-e&mxztfmTFTvft 

it^Ci^t^S, *HJ6W<DTFT-CCMO 
SlslB*\ lj^-7h l/**EB£#/&TSc£&*. gyfc 

Wio^xg^#^tc-r^ci-cs^r'^>o, kk« 
[0122] [mmw4 ] **&wii(E*<D i ctm± 

lsxm±x<DzmtmKic&mx'*i>. 9> 
**^±K*8Hb3*ifcR I SCzfaizvV. ASIC 

CC. m&m K^-f^-HB (D/An>^-#, r«IE 

^tS^ (JSw^lS, PHS, ^Wl/^Vt^-SO m 

[0123] £/c, ^j?u?uizyy-m<D¥mim9& 
«^^^asior«^-v^i/3>fc-^- 30 

[0124] *iaa«K:7Su/c¥«f«ga*ff» 

?%lC$>tc~>X. ||SS«l'-IIJfi«l4 0 < Sro«fiE«:»ffl 

[0125] Lmm&ib] mt&miX'TTiLftTZT < 
u^iLrw^stiTTi^. -zomtemr-m&t ux 

&*. b'r**^, rS^W?^. 

try-: ^ 3 >^xf a, ^^-y^;l/=i>t*A-5r % Jgw 

[0 1 2 6 ] S 1 1 (A) W«Sfm5T'<& 9 . **2 0 
0 1 , &^m^a$2 0 0 2, S7*rA#3S2 003, 

6rM$^, ^W*^ffi^ra52 0 0 2. #P?A 50 
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M2 0 0 3, 3b*SSS2 0 0 4 i^*fl!>tt©«#lWBJia 

Because &#-c*s. 

[01271B11 (B) te^Tr**>^T&0, 
2101. 10 2, §^A^a52 1 0 3. m 

it* 4 v 9*2 1 0 4. A'^f';-2 105. S««2 1 
OBT'fltaSSti*. #*«I*:3i^*SB2 10 2, W^A 
*3i$2 1 0 3^>*©«<Z>»#W«S»K:affl-i-*Ci3W 

[0 1 2 8] 01 1 (C) te^W;U:3>t:^-* (^ 
-fc';Lo>b'^-£) ~C£>9, #{*2 2 0 1. *7-^a$ 
2 2 02, ^352 2 0 3, «f¥ X W 9 2 2 0 4 , * 
^12 2 0 5 -C«fiS3n-5o *§mi£$km$m2 2 0 
5 ^-tcDftofi^MWHKccafflr* 

[0 1 29] 011 (D) fcW-^Jl/^-f *:?'WC£> 
0. #(*2 3 0 1, St^Hg2 3 0 2. T-A352 3 0 
3T«teJcS*i*. **WW^S»a2 3 0 2-¥>*Ofl6© 

soannBK: jgffl-r * c £ # r £ * . 

[0 1 3 0] 011 (E) (i'jTi^D^x^^-t^ 
«3 . $<*240 1, 3ES2 4 0 2. i^g2 403, 
fi7fetr-AXy»;^^2 4 0 4, 'J7U^^-240 
5. 24 0 6, X^'j->2 4 0 7t«$n^ a 
QBKSIjj*£22 4 0 3 ^>*©ft©«#8aWHB«:»Br 

[0 1 3 1 ] 01 1 (F) (SiR««lf (HT-Wi) t 5 * 
0 , *(*2 5 0 1 , mff&m2 5 0 2, 2 50 3, IBtS 
^(*2 5 0 4, UkftX4?*2b05. 7>ft2 5 0 
6r«fo&£tl£o *^TO^gi2 5 0 2, 2 50 3 

^<Dm<Dm^m'&®wcmm-?zc ±&x*z>. 

[0132] «±<£>*§fc:, 2tW?H<Dara«H5*««>'CD; 
[0133] 

[0 134] *fc, #^T'tt, r^-ju^n^i^f* 
fePECVDSt'»-5^. &3fe<DTFT©£gii 

[01 ] mfemi<DT?T <7~?v *)9AWR<wm 

[0 2 ] 0 1 CC^< ««T«*7iVJ-KfflB 

[03] 0 2 CC^I < <^i?Xli^^T»TrS0 

[04] 0 3 cc«k < fl*I8*7fiTKiHB 

[05] ISfiPUl©7^rr/7h »;^^1S©K1 
0 

[0 6] 3@»«1<DBB3R^H;^X|5|B, CMOS[a| 
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CH8] vWjfX^iOPECVDgg©±ii»rI 
IM9] mmW 3 (DM X # #3ST F T<DfPSmi£* 
[BIO] H9«Ctt<ftltt«***KflBia * 
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220 
-J — 



I 



cmossby-y' mm 



■*?M«BBIQI x-x* ns 



lM:«Ktt**«» HOnFJUl OttttXO ISOrCTO^y* jCVO+gftfll) m:lr-f tz-*v*i> 

i7a 22i, 32i, izz.mmmastit^T/) no. wo, 3io : miM zvtztmmmitnv) 



[H2] 



00 
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IM HI./'i rp i I, 777771^154 



- — 1 10 
•^100 



l.'rMJi/H" I.Vj'i.VH* 5 '""I'/jJ/'/lMl^.'i.'/'i'h 1 * 4 

- 1 58 



-159 158- 



HSSiSSO 



-159 158 
' l 



(O /3 31 
//33 0 

EH3 



^130 



"U" 



23k /230 23\ ^230 



CMOSBB&Y-V ft® 



Bjjt7Sw55io1 x-x' mm 

100:*«(*'51WB 110:TJM (Kfcito) 154, 1H:MWttW 156. 157:HUW*-» 158:7*5** Cr-»9) 
220,221,321, 3! 2: fttiU (tt<bttn» 210, 300, 310: fl^i 
210:dU HQi^-hE* 231, lit :7*?t«C*' »7ffl) 



(12) 



2000-133590 
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\ \ \ 



^220 

-no 



■ I 



W US 



171 231 " J 231 172 
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mwimiuioi x-x'wi 
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211-21 »:nHnWfemOHS) 21l^1* i eM^tt*««(i-ffi) 301 3M:V-***<N+ffl) 
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